Alcohol consumption in Russia is legendary and has been reported to be the third leading cause of death in the former Soviet Union after heart disease and cancer. Are Russian alcohol consumers rational addicts? This paper uses eight rounds of a nationally representative Russian survey spanning the period 1994-2003 to estimate a rational addiction (RA) model for alcohol consumption. This is done in a panel data setting as well as on a wave by wave basis. The profile of the Russian drinker finds a huge difference between males and females and the model is estimated by gender. We do not find support for the RA model in Russia for women. For men, although we find that some implications of the RA model are satisfied, we fail to endorse the model empirically on grounds of implausible negative estimates of the discount rate.
Introduction
Alcohol consumption in Russia is legendary and has been reported to be the third leading cause of death in the former Soviet Union after heart disease and cancer, see the Economist [1] . In 1985, President Mikhail Gorbachev initiated an anti-drinking campaign that reduced the production of vodka and cognac, set the minimum legal drinking age at 21, prohibited the sale of beverages in public places, restricted the hours of sale and the number of sales outlets, increased the price, prohibited advertising, prosecuted home distillers, developed anti-alcohol programs, and introduced a policy of intolerance to drinking in the workplace, see McKee [2] for an invited commentary on the e¤ectiveness of this anti-alcohol campaign. A more recent campaign to raise the tax rate on alcohol by 40% in 2000 provoked long lines outside distilleries and prompted regional governments to refuse to implement the new taxes, fearing civil disobedience. Are Russian alcohol consumers rational addicts? Following Becker and Murphy [3] , they would be if they are forward-looking, utility-maximizing individuals who happened to be addicted to the consumption of alcohol. They are rational in the sense that they anticipate the expected future consequences of their current actions. They recognize the addictive nature of their choices but they may elect to make them because the gains from the activity exceed the costs through future addiction. The more they drink alcohol the higher is the current utility derived. However, the individual recognizes that he or she is building up a stock of this addictive good that is harmful. The individual rationally trades o¤ these factors to determine the appropriate level of drinking.
This theory is not without its critics; for example, Winston [4] argues that addicts in this model are happy, which is inconsistent with observed regret among addicts.
Akerlof [5] argues that addicts in this model choose to become addicts and there is no scope for curbing their addictions with education programs, which is incompatible with any role for information and public policy. However, Orphanides and Zervos [6] provide a rational theory of addiction with learning and regret that resolves some of these criticisms. The basic idea is to allow for uncertainty rather than perfect foresight and a process of learning through experimentation. Their theory explains how individuals can be voluntarily drawn into a harmful addiction and later regret it. Gruber and Köszegi [7] question the 'time consistent preferences' assumption required by the Becker and Murphy [3] theory. Dropping this time consistent preferences assumption still yields forward-looking behavior but strikingly di¤erent normative policy implications.
The Becker and Murphy [3] theory has been applied to the consumption of cigarettes, see Chaloupka [8] , Becker, Grossman and Murphy [9] , Labeaga [10, 11] , Baltagi and Gri¢ n [12] , Gruber and Köszegi [7] and Jones and Labeaga [13] ; to the consumption of alcohol, see Grossman, Chaloupka and Sirtalan [14] and Baltagi and Gri¢ n [15] ; to the consumption of ca¤eine, see Olekalns and Bardsley [16] ; cocaine, see Grossman and Chaloupka [17] and illicit drugs, see Sa¤er and Chaloupka [18] . A key feature of this theory is that consumption of an addictive good will depend on future as well as past consumption. Finding future consumption statistically signi…cant is a rejection of the myopic model of consumption behavior, see Pollak [19, 20] .
In the latter model of addictive behavior, only past consumption stimulates current consumption, because individuals ignore the future in making their consumption decisions.
This paper uses eight rounds of a nationally representative Russian survey spanning the period (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) to estimate a rational addiction model for alcohol consumption. This is done in a panel data setting as well as on a wave by wave basis.
We do not …nd support for the RA model in Russia for women. For men, although we …nd that some implications of the RA model are satis…ed, we fail to endorse the model empirically on grounds of implausible negative estimates of the discount rate.
Section 2 reviews the rational addiction model, while section 3 describes the data.
Section 4 gives a pro…le of the Russian drinker and …nds a huge di¤erence between males and females. Section 5 describes the empirical results for the total sample as well as by gender. This is done for the full panel as well as on a wave by wave basis.
Model Speci…cation
Following Becker, Grossman and Murphy [9] , denoted by BGM, the consumer's problem is to maximize the sum of lifetime utility discounted at rate r :
where = 1=(1 + r), C t is the quantity of liquor consumed in period t, Y t is the consumption of a composite commodity in period t, and e t re ‡ects the impact of unmeasured life-cycle variables on utility. BGM take the composite commodity Y as the numeraire and the rate of interest is assumed to be equal to the rate of time preference. This maximization is subject to the following constraints:
where P t is the price of liquor at period t, C o is the initial condition indicating the level of liquor consumption at period zero, and A o is the present value of wealth.
Assuming the utility function is quadratic and solving the …rst-order conditions for C t , BGM obtain the following …rst-di¤erence equation:
where current liquor consumption is a function of past and future liquor consumption, P t , and the unobservable shift variables e t and e t+1 re ‡ecting the impact of unmeasured life cycle variables. BGM recognize that e t is serially correlated. Even if it is not, e t a¤ects utility in each period and a¤ects consumption at all dates through the optimizing equation (3) . Therefore, BGM treat C t 1 and C t+1 as endogenous and use lagged and future prices as instruments. Their empirical equation also includes other exogenous variables such as income, short and long distance smuggling indexes, and taxes.
Chaloupka [8] used micro data on cigarette consumption from the National Health and Nutrition Examination Survey to estimate a rational addiction model.
The data set involved approximately 28,000 individuals between the years 1976-1980. Becker, Grossman and Murphy [9] , Baltagi and Gri¢ n [12] , and Gruber and Köszegi [7] used annual per capita sales of cigarettes for U.S. states over time. These studies reject the myopic model of addictive behavior and …nd some support for the rational addiction model. However, Baltagi and Gri¢ n [12] argue that before this empirical evidence is widely accepted, plausible and signi…cant estimates of the implied discount rate are needed.
Grossman, Chaloupka and Sirtalan [14] used surveys of high school seniors as part of the monitoring of the future research program to test the rational addiction hypothesis for liquor consumption. Consumption is measured as the number of drinks of alcohol consumed in the past year. The price variable is that of a six-pack of beer. Grossman, et al. [14] reject the myopic theory of addiction in favour of the rational addiction theory. They report negative and signi…cant price e¤ects, positive and signi…cant future consumption e¤ects, and a long-run price elasticity that is approximately 60% larger than the short-run price elasticity. However, Grossman, et al. [11, p.46] report that their estimates are not fully consistent with rational addiction because their estimates of the discount factor were negative and implausibly high, yielding interest rates in the range of -20% to -60%. They conclude that these results along with the detailed analysis of Becker, Grossman and Murphy [9] , suggest that the data on alcohol consumption or cigarette smoking are not rich enough to pin down the discount factor with precision even if the rational addiction model is accepted. Baltagi and Gri¢ n [15] used annual per capita distilled spirits consumption for 42 states over the period 1959-1994, their results support some of the implications of the rational addiction hypothesis for liquor. However, these results are sensitive to the assumption of homogeneity across states and su¤er from unreasonable estimates of the discount rate. Auld and Grootendorst [21] criticized the application of rational addiction models to aggregate time series data and showed that non-addictive commodities such as milk, eggs, and oranges may be misleadingly labelled as rationally addictive.
For our empirical implementation, we write a variant of (3) as follows:
where the subscript i denotes the i-th individual and the subscript t denotes the to study poverty in Russia using the 1992 and 1993 waves. Also, by Gregory, et al.
[24] to study the saving behavior of Russian households using round V of the RLMS in 1994. 
Pro…le of a drinker
In Russia the o¢ cial minimum age for purchasing and drinking alcohol is 18 years.
However, respondents as young as 14 years reported drinking alcohol. Fifty-three percent of all respondents in our sample drink alcohol. Among men, the frequency of respondents who reported drinking alcohol is 66%, which is signi…cantly higher than the 44% share among women. Tables 1 to 3 show the pro…le of a drinker for the whole sample and for men and women, for each round (rounds 5 to 12), as well as for the total sample period. The pro…le of a male drinker in Table 2 shows that, on average, male drinkers are older (41) than non-drinkers (39). They are more likely to be married (67% as compared to 54%). They are also less likely to have children (53% as compared to 57%) and less likely to be foreigners (16% as compared to 23%). Controlling for three levels of education, drinkers are less likely to be with primary education (15%) than non-drinkers (25% i.e., they are slightly more likely to be overweight. For an individual with height 1.70 m, the di¤erence in the body mass index between drinkers and non-drinkers, although relatively small, amounts to two kilograms. In addition, male drinkers are signi…cantly more likely to smoke than non-drinkers (67% as compared to 43%).
For women, a slightly di¤erent picture emerges. Table 3 reports that, on average, women who drink are signi…cantly younger (40) than women who do not drink (48).
They are more likely to be married (55% as compared to 45%). They are more likely to have children (54% as compared to 48%) and less likely to be foreigners (14% as compared to 20%). Among three levels of education, the same pattern emerges for women as for men. The frequency of primary education among drinkers is signi…cantly lower (12%) than that among non-drinkers (32%). Also, women who drink are more likely to have higher occupational placement (51% as compared to 46%). Women who drink have signi…cantly higher real household income than woman who do not drink. Like men, unemployment is less widespread among women who drink as compared to women who do not drink (12% as compared to 14%).
Unlike men, women who drink are slightly less likely to be overweight than women who do not drink (with body mass index 26.2 compared to 26.9). Like men, women who drink are also signi…cantly more likely to smoke than women who do not drink (20% as compared to 6%).
Turning to the quantity of alcohol that the individual drinks, Tables 4 to 9 summarize the average alcohol consumption across various individual characteristics for the sub-sample of respondents who reported to have drunk alcohol during the entire sample period. We apply two di¤erent concepts for the measurement of alcohol consumption. First, we simply add up the quantities of the di¤erent types of alcohol consumed; then, we weight these quantities by their pure alcohol content.
Comparing Tables 5 and 8 with Tables 6 and 9 reveals that male drinkers, on average, drink more than twice as much alcohol as female drinkers (887 grams of alcohol per day compared to 413). This remains the case even after we adjust for pure alcohol content (168 grams of alcohol content compared to 67). Since women di¤er substantially in the frequency and amount of alcohol consumed from men, we conduct our analysis separately for men and women. In fact, women di¤er in their physical reaction to alcohol, see Roman [29] .
With regard to male respondents (see Tables 5 and 8) , we …nd that, despite the fact that the minimum age for alcohol consumption is 18 years, teenagers between 14 and 17 years of age drink signi…cant amounts of alcohol. In fact, their average consumption by volume exceeds that of respondents over 45 years of age. However, if one looks at the pure alcohol content, this teen age category consumes the least alcohol content. Most alcohol is consumed by men between 18 and 44 years of age, whether measured by volume or by pure alcohol content. Male respondents above 45 years of age, drink signi…cantly less alcohol than the middle age categories, by either measure.
By volume, married men drink signi…cantly less than non-married men, but after adjusting for pure alcohol content, this di¤erence is rendered insigni…cant. Men with children drink signi…cantly more than men without children, by either measure, while foreigners on the average drink less alcohol than native born Russian men.
Male respondents with primary education drink signi…cantly less than respondents with secondary or tertiary education. This di¤erence is insigni…cant after we adjust for pure alcohol content. With regard to occupational placement, we can only observe a signi…cant di¤erence in alcohol consumption across occupational groups after adjusting for pure alcohol content. Men in higher ranking occupations drink signi…cantly less pure alcohol content than men not belonging to those occupations.
Respondents having below average real household income drink signi…cantly less than those with above average real household income. However, after we adjust for pure alcohol content, this di¤erence is not statistically signi…cant. Unemployed respondents drink signi…cantly more than employed respondents whether measured by volume or by pure alcohol content. Male respondents with an above average body mass index (BMI) drink signi…cantly less alcohol than males with below average BMI. This becomes insigni…cant when we adjust consumption for pure alcohol content. Male smokers drink signi…cantly more alcohol than male non-smokers by either measure. There is a strong link between drinking and smoking in Russia. In fact, both are usually listed among the culprits responsible for the decline in the life expectancy among Russians in the 1990's, see Notzon, et al. [30] .
For women, a slightly di¤erent pattern emerges when we focus on quantities of alcohol consumed (see Tables 6 and 9 ). First of all, as already mentioned, women drink less than half the alcohol consumed by men per day. Nevertheless, the age pro…le of alcohol consumption is similar to that of men. Female teenagers between 14 to 17 years of age drink signi…cant amounts of alcohol. However, as in the case of male teenagers, after adjusting for pure alcohol content, the consumption of alcohol for female teenagers is the lowest of all other age groups. In fact, most alcohol is consumed by women between 18 and 44 years of age, irrespective of whether or not consumption is adjusted for pure alcohol content. Women above 45 years of age drink signi…cantly less alcohol than the middle age categories, by either measure.
With regard to other demographic characteristics, married women drink signi…c-antly less alcohol than single women. Also, women with children drink signi…cantly more than women with no children by either measure. Foreign women drink signi…cantly less than native born Russians. This di¤erence is not statistically signi…cant after we adjust for pure alcohol content. Similarly, less educated women drink signi…cantly less than higher educated ones. However, after adjusting for pure alcohol content, this di¤erence becomes statistically insigni…cant. With regard to occupational placement, after adjusting for pure alcohol content, women in high ranking occupations drink signi…cantly less than their counterparts not belonging to these occupations. As observed for men, household income is only related to the amount of alcohol consumed by women if one does not adjust for pure alcohol content.
After we adjust for pure alcohol content we …nd no signi…cant di¤erence in alcohol consumption between women respondents with household incomes higher or lower than average. However, unemployed women drink signi…cantly more than employed women, by either measure.
With respect to health related characteristics, we …nd that women with a BMI above average, drink signi…cantly less than women with a below average BMI, by either measure. Also, women who smoke drink signi…cantly more alcohol than women who do not smoke whether or not we adjust for pure alcohol content. Ogloblin and Brock [31] used two rounds of the RLMS (1996 and 1998) to study the decision to smoke in Russia. They …nd that smoking is higher among men (61%) than women (10%). Including dummy variables for each individual in this IV regression, (i.e., applying …xed e¤ects IV as done by Becker, Grossman and Murphy [9] ), results in an insigni…cant F-statistic on the joint signi…cance of the individual dummies. For this data set, it seems that controlling for the problem of endogeneity of lead and lagged consumption is more important than controlling for individual heterogeneity. Nevertheless, we report the …xed e¤ects IV regressions in Table 12 . The full sample results yield an insigni…cant coe¢ cient estimate of lagged consumption and a signi…cant coe¢ cient estimate of lead consumption. Price is also signi…cant, while income is not. This rejects the myopic model in favor of future looking consumers, but the implied interest rate is negative. The results are the same for men but not for women. In the latter case, lagged and lead consumption as well as price and income are insigni…cant. For women, except for the OLS estimates, the results are not supportive of the rational addiction model.
Empirical Results
In order to check the sensitivity of our results, we performed IV estimation with robust standard errors by round. This is reported for rounds 8 and 11 in Table   13 to save space. For round 8, lagged consumption is insigni…cant but forward consumption is signi…cant for the full sample as well as for men and women. The implied interest rate is negative but insigni…cant for all cases. For the full sample, its roots cannot pass a stability test. However, a saddle point does require that the roots be real. For this case, the short-run price elasticity cannot be computed since the roots are not real.
In sum, the results are sensitive to round by round estimation, and to estimation by gender. The pooled IV results reported in Table 12 suggest that there is no support for rational addiction in Russia among women. Our results should be tempered by the fact that we did not deal with zero consumption of alcohol which could be due to quitting, starting to drink or measurement error, see Labeaga and
Garcia [35] and Jones and Labeaga [13] . For men, although we …nd that some implications of the RA model are satis…ed, we fail to endorse the model empirically on grounds of implausible negative estimates of the discount rate. As one of our referees pointed out: "Is it credible that drinkers are so forward looking that they are more worried about the future than present events? If so, why are they drinkers, why don't they stop immediately?" Grossman, et al. [11] and Becker, Grossman and Murphy [9] suggest that the data on alcohol consumption or cigarette smoking are not rich enough to pin down the discount factor with precision. Even with our rich micro-level Russian data, the negative discount rates are at odds with the theory. 2656  2430  2342  2375  2470  2823  2833  2908 20837 Note: ***, **, * t-test rejects H 0 that alcohol consumption is evenly distributed across characteristics at 1%, 5% or 10% level. Yes means that the individual has the characteristic described in that row, No means that he or she does not have that characteristic. 
